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in the foliated arrangement of the minerals. Others again are of intermediate composition,
while some are decidedly basic. This wide range of chemical constitution is what might
be expected if these rocks heave to any large extent been produced by the dynamic and
thermal metamorphism of eruptive masses of diverse composition. In minute structure
the gneisses present many points of affinity with the massive rocks. Thus the quartz
sometimes contains abundant liquid and gas inclusions, in which carbon-dioxide has been
detected (p. 142). The relative proportions of the minerals, and the manner in which
they are grouped with each other, in many respects recall the eruptive rocks, but are still
more varied. As a rule, the/olia are coarser, and the schistose character less perfect than
in mica-schist. Sometimes the quartz lies in tolerably pure bands, a foot or even more in
thickness, with plates of mica scattered through it. These quartz layers may be re-
placed by a crystalline mixture of quartz and felspar, or the felspar will take the form
of independent lenticular folia, while the laminae of mica which lie so abundantly in the
rock give it its fissile structure. The felspar of many gneisses presents under the
microscope a remarkable fibrous structure, due to the crystallisation of fine lamella of
some plagioclase (albite or oligoclase) in the main mass of orthoclase or microcline.1
Among the accessory minerals developed in gneisses, garnet, tourmaline or schorl,
hornblende, pyroxene, cordierite, sillimanite or fibrolite, andalusite, epidote, apatite,
graphite, pyrites, zircon, sphene, rutile and magnetite may be enumerated.

One of the most prominent structures in typical gneisses is the banding of their con-
stituents in approximately parallel lenticular layers, which sometimes differ greatly from
each other in composition. Thus in the acid varieties, bands of quartz may be seen
alternating with bands of orthoclase or other felspar, or with black hornblende or mica.
In the more basic kinds, white layers, chiefly composed of plagioclase felspars, may be
found separated by darker seams of pyroxene or magnetite. That this separation of
mineral constituents has not been produced by any subsequent process of deformation
and re-arrangement, but belongs to the original structure of the masses, is rendered
highly probable by the discovery of a closely similar arrangement in large bodies of
acid and basic eruptive material. Eeference has already been made to the banded
character of some gabbros (ante, p. 232). But the analogy of structure goes still further
than the existence of such banding. It has been ascertained that in circumstances
which exclude all possibility of subsequent mechanical disturbance the banding in
some gabbros exhibits contortion and plication which must have been produced before
the final consolidation of the molten material. This remarkable structure is admirably
displayed by the Tertiary gabbros of Skye, which so closely in this respect resemble
some of the most ancient gneisses that any geologist might well be excused if he at first
were to hesitate to believe the rocks to be other than portions of the Archsean gneiss
of the north-west of Scotland.2 There is thus evidently a close parallel between one
of the most distinctive characters of gneiss and structures which can be seen in eruptive

Another line of evidence which links the gneisses with eruptive rocks may be found
in the indications, now observed in many places, that true foliated gneisses-some times
behave as intrusive masses which have been injected into other schists and have been
accompanied by metamorphism. Professor Lehmann -first maintained the true eruptive
nature of certain gneisses in the Saxon granulite tract, and this view was subsequently
of pre - Cambrian rocks,   Book  VI.     The carbonaceous gneiss   of the Black  Forest   is
described by Professor Bosenbusch in the Mitt. Badisch. GeoL Landesanst. IV. i. (3899).
1  F. Becke (Tschermak's Min, Mitth. 1882 (iv.), p. 198) described this .structure and
named it microjoerthite.
2  J, J. H. Teall," The Origin of Banded Gneisses," Owl. Mag. 1887, p. 484.   A. G-., Trans.
Roy. Soc. Min. xxxv. (1888), p.  131:   Q. J. <?. S. 1. (1894), p. 217 ; " Sur la Structure
rubanne'e des plus anciens Gneiss et des GaVbros Tertiaires," Cornet, rend. Gongr. 6r$oL
Int&rnat. Zurich, 1894, p. 139.    A. G. and J. J. H. Teall, Q. J. 0. S. 1. (1894), p. 645.